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Problem:
 The accurate computation of ro-vibrational energy levels of
polyatomic molecules using potential energy functions
 H2O, HCCH, ...
Coordinates are King!
 Normal modes
 KE1 complicated, BC2 nasty
 Polyspherical Orthogonal coordinates
 KE and BC simple, PES complicated
 Bond-Length-Bond-Angle coordinates (Polyspherical
Non-orthogonal coordinates)
 Quartic PES and BC simple
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Coordinates are King!
 Normal modes
 KE1 complicated, BC2 nasty
 Polyspherical Orthogonal coordinates
 KE and BC simple, PES complicated
 Bond-Length-Bond-Angle coordinates (Polyspherical
Non-orthogonal coordinates)
 Quartic PES and BC simple
 KE complicated
 What is optimum?
 BLBA: 15.43 cm−1 error (1992)
 Normal from Symmetric Jacobi: 10.79 cm−1
 Radau: 1.49 cm−1
 Optimized: 1.29 cm−1
1Kinetic Energy Operator
2Boundary Conditions
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and
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 For BLBA,
(
M−1
)
βα
= ±1, 0
 det M = 0, β = N c.m. and 1μNβ = 0, β = N.
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 basis functions: anything with ﬁnite matrix elements
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 1st order: V from < ψel |Hel + T |ψel >, T = same
 2nd order: ψel changes, so V =same+C (0),
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 for openshell systems ...
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What If All Orthogonal Coordinates Not Very Good?
 SO2
 C3
 C3H−
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 Repeatedly guess and walk downhill
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Summary
 1980’s Handy introduces Bond-length-bond-angle coordinates
 1992 I scoﬀ at BLBA coordinates
 2001 I use BLBA coordinates
 today I embrace generalized coordinates
